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Injection moulding shrTnk-tree ihick ploslic lenses - by Injecting 
.-molten resin into the cavity, and advancing the platen to create o 
higher pressure to compensate or absorb resin shrinkage 



The method comprises prepg. a moving platen supporting 
a movable mould part and having core moulds passing 
through the mo-u!d part; closing the mould part while leav- 
ing a clearance between the movable platen and the mould 
■part; injucting molten resin into the cavities between the 
core moulds and a li.xed mould part under relatively lower 
pressure; and advancing the platen against the mould 
!)art so that a higher pressure is applied onto the resin. 

A shrink-free plastic lens is moulded in a simple two- 
stage compression mechanism. /jD0*lt) 
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SPECIFICATION 

1. Title of Invention: 

Magnifying Lens Forming Method 

2. Scope of Patent Claim: 

A magnifying lens forming method which involves establishing 
gates and cavities along the same separation lines in lens 
forming metal molds, and characterized by a moving core being 
free to pass through a compression hole, where one surface of a 
movable core core plate is supported via an elastic means by an 
operating plate, while on the opposite surface, there is a fixed 
core plate which holds a fixed core the two are in contact, so 
that by utilizing the hydrauTic pressure of the injection molding 
machine, a low mold binding pressure is balanced with the above 
described rebound force from the elastic member to leave some 



binding force on the movable core to bind the mold together; 
next, the molten resin is injected into the cavity under a 
pressure which is lower than the above mentioned low binding 
pressure of the mold and then the hydraulic pressure of the 
injection molding machine is utilized at the maximum binding 
pressure of the mold in order to exert pressure against the above 
described o pe r a t i n g p 1 a te so that the above described movable 
core binding is moved, pressing the moving core in. while at the 
same time, the injection pressure prevents back flow of the resin 
from the gate due to the above described maximum mold binding 
pressure. 

•3. A Detailed Description of the Invention: 

This invention concerns a method of forming lenses. In the 
past, optical lenses have almost always been made of glass, but 
more recently, plastic surfaces having a hardness close to that 
of glais have been developed using surface hardening technology. 
Thus, plastic lenses have come into use as optical lenses. 
However, since most plastic lenses are formed using 
. injection molding, it is difficult to ignore the warp which 
results from forming. With magnifying lenses, the center area of 
the lens is thicker, so that when the molten resin used to fill 
the mold cools, shrinking causes "whiskers" to appear in the 
.thick part of the lens. 

The most effective method is a un i ve.r sa I 1 y known injection 
compression forming technique which involves compressing the 
volume of the molten resin within the mold in order to prevent 
the formation of these "whiskers." With the injection 



compression forming method of the prior art, a split mold Is used 
A cavity and gate are established along the parting surface (the 
separation surface for the mold) and then in order to apply the 
compression to the molten resin, a core is activated in normal 
methods of implementation. In this case, a hydraulic cylinder is 
set to operate the core using hydraulic pressure. 

However, when using a mu I t i -cav i ty mold, a very high 
hydraulic press.ure is required to compress the molten resin. 
This would mean that a very massive hydraulic device would have 
to be installed for the mold, which is difficult to do 
pract i ca 1 I y . 

We inventors, however, have developed a method to use the 
mold binding force of an injection molding machine to eliminate 
the above described defects and provide a very simple method for 
avoiding the above described "whiskers" and "warp" in a 
magnifying lens forming method. 

To wit, this invention's magnifying lens forming method 
involves establishing gates and cavities along the same 
separation lines in lens forming metal molds, and characterized 
by a moving core being free to pass through a compression hole, 
where one surface of a movable core core plate is supported via 
an elastic means by an operating plate, while on the opposite 
surface, there is a fixed core plate which holds a fixed core the 
two are in contact, so that by utilizing the hydraulic pressure 
of the injection molding machine, a low mold binding pressure is 
balanced with the above described rebound force from the elastic 
member to leave some binding force on the movable core to bind 
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the mold together; next, the molten resin is injected into the 
cavity under a pressure which is lower than the above mentioned 
low binding pressure of the mold and then the hydr au 1 i c pr e s sur e 
of the injection molding machine is utilized at the maximum 
binding pressure of the mold in order to exert pressure against 
the above described operating plate so that the above described 
movable core binding is moved, pressing the moving core in, whil 
at the same time, the injection pressure prevents back flow of 
the resin from the gate due to the above described maximum mold 
binding pressure. 

This invention involves a very simple mold structure, havin 
the advantage that normal molds can be used almost as they are i 
thi s process . 

Below, figures showing examples of this invention will be 
used to describe it further. 

Figure 1 shows a simplified diagram of . a metal mold used to 
implement the method of this invention in a cross-sectional view 
Figure 2 shows a cross-sectional view of the compression process 

The operating plate (8) is set upon a movable core (4). 
Movable core plate (3) is housed fee to pass through the pass 
through hole in movable core (A), making contact at the parting 
surface <5) of the fixed core plate (1). The fixed core plate 
(1) and the opposite surface of said movable core plate (3) are 
supported - by'the operating plate (8) via the elastic member (7). 

Further, on the fixed core plate (1) a fixed core (2) is 
established in a position opposite the movable core (A). This 
fixed core (2) and the movable core (4) form cavity (6). First. 




the hydraulic pressure from injection molding machine (12) is 
used to create a low mold binding force <F1) which presses 
against operating plate <e), pushing the moving core plate (3) 
against the fixed core plate (1). This low mold binding force 
(Fl) and the rebound force from the elastic member (7) hold the 
movable core (4) in a state of balance. 

At this time, there is an operating margin (9) between the 
movable core plate (3) and the operating plate (8), in other 
words, this operating margin is left to compensate for the volume 
shrinkage of the molten resin, and allows the cavity (6) to be 
formed with this extra volume. Next, the molten resin (10) in 
the injection molding machine (12) passes through gate (11) into 
cavity (6), being injected at a pressure which is less than the 
above described binding pressure so that the cavity is filled. 
Then, the mold binding pressure is elevated to the maximum mold 
binding pressure (F2) of the above mentioned injection molding 
machine, and the movable core (4) is pushed forward so that the 
molten resin (10) inside of the cavity (6) is compressed, while 
at the same time, the maximum mold binding pressure (F2) prevents 
back flow through gate (11) for the compression molding process. 
In this invention, the low mold binding pressure, the maximum 
mold binding pressure, the injection filling pressure, arid the 
retention pressure are determined by the type of resin and the 
properties of the injection molding machine being used, but 
normally, the injection filling pressure is between 300 and 500 
kg/cm^ , the retention pressure is between 600 and 1000 kg/cm^ . 
Also, springs are most appropriate from an ease of use standpoint 



f ^ 

as the elastic members, but there are no particular lim.itations 
on th I s . 

Below, examples and comparison examples will be described: 
(Comparison Example) 

Acrylic resin was melted in an injection molding machine, 
and injection molded at a metal mold temperature of 80<"C, 
pressure of 900 kg/cm', and a mold binding force of 1 40 tons. 

The resulting lens had concentric round "whiskers" clearly 
visible within. 
< Examp I e ) 

The same acrylic resin was melted in the same injection 
molding machine as described above, and injected at a metal mold 
temperature of 80° C and a low binding force of AO tons. The 
injection pressure for filling was AOO kg/cm= . Then, while 
increasing the mold binding pressure to 140 tons, the injection 
pressure was retained at 1000 kg/cm' in forming the lens. The 
resulting lens had absolutely no visible "whiskers." 

As described above, this invention utilizes the binding 
force of the mold and provides a method which uses a simple mold 
structure and the condi t ions of the injection molding in order to 
prevent the formation of "whiskers" and "warp" In formed 
magnifying lenses. 

A. A Simple Explanation of the Figures: 

Figure 1 is a cross sectional view of a mold which can be 
used to implement the method of this invention, it shows the mold 
in a condition of balance between the low binding pressure and 
the repulsion of the elastic members. 
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Figure 2 shows the application of the maximum binding 
pressure with the cavity filled in a cros s -sec t i ona 1 view. In 
the figures, 1 is a fixed core plate, 2 is a fixed core, 3 is a 
movable core plate, 4 is a movable core, 6 is a cavity, 7 is an 
elastic member, and 8 is an operating plate. 

Fi gure 1 
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Figure 2 



'"^2 0 




